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Scalings

A scaling Is a type of linear transformation
T:R" - R"

that stretches or shrinks the vector it is applied to.
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Scalings

A scaling Is a type of linear transformation
T:R" - R"

that stretches or shrinks the vector it is applied to.

Like all linear transformations, a scaling is equivalent to
multiplication by some matrix A:

() = AF

for some matrix A.
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Scalings

In the special case of two dimensions,
T :R* - R?

the matrix A has the form

K
0

-
k

where k Is a positive constant.
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Scalings

In the special case of two dimensions,
T :R* - R?

the matrix A has the form

K
0

.
k
where k Is a positive constant.

If £ > 1, a scaling transformation is called a dilation
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Scalings

In the special case of two dimensions,
T :R* - R?

the matrix A has the form

K
0

.
k
where k Is a positive constant.

If £ > 1, a scaling transformation is called a dilation
If £ < 1, a scaling transformation is called a contraction
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Scalings

Let’'s consider the result of a scaling transformation on an
arbitrary element z € R?, (z1, 22):

T(7) = AT =

K
0

-
k

L1

kxq
]f:CQ
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Scalings

Let’'s consider the result of a scaling transformation on an

arbitrary element z € R?, (z1, 22):

T(7) = AT =

K
0

-
k

L1

L2

kxq
]f:l?z

= kx

Evidently the effect of this transformation is the same as
multiplying the vector = by the scalar k.

Scalings — p.4/1.



Scalings

Suppose a linear transformation T : R?> — R? is defined by:
T(¥) = Az, forall z € R
where

A =

T qualifies as a scaling because its associated matrix A has
the required form for a scaling:

In this case, k = 2.
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Scalings

Let's examine the action of 7" on some vectors in R?:

let ¥ =

1
1

then T'(¥) = Ax =

x=(1,1)

Tx=(2,2)
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let ¥ =

then T

(

S|

)

A

=1
|

Tx=(1.2,0)

X

>
(0.6,0)
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let ¥ =

Tx=(-2,2)

x=(-1,1)

=1

then T'(

)

=1
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Scalings

Apparently the linear transformation 7" : R? — R?
T(¥) = Az, forall z € R
with

A =

doubles the length of # without changing its direction.

We would say in this case that 7' is a dilation
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Scalings

This time suppose a linear transformation 7' : R? — R? is
defined by:

T(¥) = Az, forallz € R
where )

05 0
0 0.5

A:

T qualifies as a scaling because its associated matrix A has
the required form for a scaling:

K
0

-
k

In this case, £ = 0.5.
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Scalings

Let's examine the action of 7" on some vectors in R?:

3 0.5
et 7 — then T'(7) = A% — !
3 0 05
Tx=(1.5,0)
> >

1.5
1.5
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1 05 ol =1 [ =05
let 7 = then T'(7) = AZ = —
—2 0 0.5 —2 —1
Tx=(-0.5,-1)
x=(-1,-2) / Scalings — p.12/1




0 05 ollol [o
let 7 = then 7T'(7) = A% = —
2 0 0.5 2 1
2A x=(0,2)
A Tx=(0,1)




Scalings

Apparently the linear transformation 7" : R? — R?

T(¥) = Az, forall z € R
with

0.0 0
0 0.5

A =

cuts the length of 7 in half without changing its direction.

We would say in this case that 7' is a contraction
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